Paleotemperature estimation in a semi-enclosed marginal sea in the
East Asia
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The great advantage of clumped isotope thermomety of carbonate minerals is no
influence of isotopic composition of seawater, in which organisms precipitate their shells,
skeletons, etc. It implies that there is a potential to reconstruct past isotopic composition of
seawater as well as temperature using the clumped isotope method. This approach may be
useful especially for samples precipitated in extreme environment, which conventional
thermometries, such as alkenone and Mg/Ca, are not applicable.
The Japan Sea is one of marginal seas locating eastern edge of the Eurasian continent.
This sea connects to Pacific Ocean and adjacent marginal seas by narrow and shallow four
straits. The shallowest one, Tartar Straits, has sill depth of ~15 meter, and second shallowest
Soya Straits is ~55 meter. The remaining two straits, Tsushima and Tsugaru Straits, have sill
depth of ~140 meter, which is similar to amplitude of sea-level lowering at the last glacial
maximum. According to such geographical settings, the sea is nearly isolated from connecting
seas during the glacial periods, and the limited seawater exchange makes surface environment
anomalous. The oxygen isotopic composition of planktonic foraminifer shows a remarkable
negative peak at the LGM. Because the surface water at that time was thought to be cool as
was in other seas, low salinity is supposed to be responsible for the light isotope values.
However, the temperature and salinity at LGM have not yet been understood.
We collected sediment cores from southern part of the Japan Sea in order to reconstruct
paleotemperature at the LGM. These contain enough amounts of foraminifera in intervals of
LGM. We analyze Δ47 of fossil foraminifer using MAT253 in Tokyo Institute of Technology.
We also analyze a fossil molluscan shell, which is retrieved from seafloor sediment, and its
radiocarbon age is around 22,000 years BP. The preparation and calibration methods follow
those of Ghosh et al. [2006], Dennis et al. [2011], and He et al. [2012]. Since the measurements
are still in progress, the results will be shown in the workshop.
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